Head and neck schwannomas represent a considerable percentage of extracranial schwannomas. However, intraoral locations are very rare. Schwannomas of the tongue base have been sporadically reported. The exceedingly paucity of literature reports in this location made them usually skipped out when evaluating a tongue base mass. In this work, we aimed to review the literature about this tumor and to report a new case. A comprehensive review in English literature of tongue base schwannomas was done with extraction of the related articles and descriptive analysis of the collected data. Also, we presented a new case of 20-year old girl that presented with a slowly enlarging mass of the tongue over 11 years duration. CT and MRI revealed a large well-defined tongue base mass. Biopsy revealed schwannoma. Transoral complete resection with safety margins was done. Forty-three cases have been reported in literature with slight female predominance. Transoral approach was the commonest approach (76.7%) with the maximal diameter of schwannoma removed transoral was 7.9 cm. In conclusion; despite their rarity, tongue base schwannomas should be included when ever a benign swelling is suspected. Transoral approach is still the standard approach with the least morbidities and best functional outcomes.
INTRODUCTION:
Schwannomas (neurilemmomas) are benign, slowly growing, single, painless and encapsulated neurogenic tumors. The etiology is uncertain; however, it is basically neuroectodermal in origin arising from the proliferation of Schwann cells of the peripheral, autonomic and cranial nerves. Only 50% have identified the associated peripheral nerve [1] .
This lesion is not usually considered in the differential diagnosis of numerous benign epithelial and connective tissues growth affecting the tongue [2] . The cornerstone for its diagnosis is definitive histopathological examination [3] . In this article, we reviewed the literature about this tumor particularly in tongue base region. In addition, we reported a new case.
MATERIALS AND METHODS
This study complies with regional and institutional ethical guidelines and with declaration of Helsinki. A written informed consent was obtained from our case for her participation. the left side of the tongue base and its lower limit cannot be assessed. Mobility of the tongue and soft palate were normal. On palpation, it was firm, non-tender, with no bleeding on touch, not attached to surrounding tissue. Head and neck examination was otherwise normal. Nasofiberoptic laryngoscopy confirmed the findings and the lesion was reaching vallecula pushing epiglottis forwards with intact mucosal covering while the rest of the oropharynx, larynx and hypopharynx were normal.
CT scan of neck with contrast enhancement has showed superficial, well defined soft tissue lesion, involving the base of tongue on the left side and left tonsillar pillar with no infiltration of adjacent tissue and partial obliteration of oropharyngeal airway. Magnetic resonance (MR) imaging has demonstrated a well-circumscribed mass, uniform isointense to the surrounding muscles in T1 (Fig.1) , heterogeneously enhancing hyperintense with a fascicular sign on T2 (Fig.2 ) and markedly enhanced after intravenous administration of gadolinium DTPA (Fig.1) . The mass was measured approximately 6.5 × 4.3 × 3.5 cm, completely obliterating the vallecula with downward displacement of epiglottis and upward displacement of tongue base. After obtaining proper informed consent and all routine investigation results were within normal limits. Trans-oral biopsy was taken under local anesthesia and the lesion was diagnosed as a schwannoma.
An elective preoperative mid tracheostomy was done under local anesthesia. The patient was anesthetized through the tracheostomy. Cheek and Lip Retractors were placed with tongue traction suture to expose the tumor. It was held by a Luc's forceps and dissection from the tongue using with bipolar and scissor started from the anterior margin of the tumor and continued posteriorly till the tumor is removed. The lesion was submucosal, well encapsulated and with a good cleavage plane. No significant intraoperative bleeding was encountered. The bed of the tumor was primarily sutured to maintain hemostasis.
Nasogastric tube was required. Grossly the mass was well encapsulated and had firm gray white cut surface. Histopathological examination of surgical specimen confirmed the diagnosis of schwannoma with negative safety margins (Fig.3 ). The postoperative course was uneventful and patient recovered well. The mobility of the tongue was good. Postoperatively, there were no complaints related to swallowing, breathing and speech. Nasogastric tube and tracheostomy were removed on 5th day. Patient was discharged home after 8 days of surgery. Patient was followed up regularly for 6 months on monthly basis during which she remained symptom free and no evidence of recurrence.
Literature review results
From 1964 until 2017, we have found 33 articles for tongue base schwannomas . We had 43 patients with an age ranging from 6 to 68 years (average 28.6 years).
Of these patients, 17 were males (39.5 %) and 26 were females (60.5%).
Progressive dysphagia, globus sensation and painless swelling were the most frequent presentations (93%). Other presentations include odynophagia, frequent hawking, pain, breathing difficulty, snoring and change of voice or asymptomatic were seen nearly in one fourth of patients (25.6%). Size of the lesion was ranging from 1.2 to 7.9 cm in its maximum diameter.
Transoral approach was the commonest one representing 33 patients (76.7%) with the maximal diameter of schwannoma removed transoral was 7.9 cm. While, open approaches were suprahyoid or transhyoid lateral pharyngotomy in 7 patients (16.3%), one patient by submandibular pull through approach (2.3 %) and two patients by midline mandibulotomy and tongue split.
DISCUSSION:
Schwannomas are rare neurogenic tumors that also known as neurinomas or neurilemomas. In 1910, Verocay first described nerve sheath tumors that were termed as "neurinomas". In 1935, it was proposed that these tumors were derived from nerve sheath and not from the neurons, hence they were termed 'Neurilemmomas. The Currently used term is schwannoma. They arise from Schwann cells that comprise the myelin sheaths surrounding peripheral nerve which is thought to be the common precursor for most nerve sheath tumors [1, 35, 36] .
Approximately 25% of all schwannomas occur in the head and neck. Intraoral schwannoma accounts for 1% of all head and neck schwannomas and commonly seen at the tongue (66% in anterior third of the tongue vs 34% in the posterior two thirds) followed by palate, floor of mouth, buccal mucosa, gingiva, lips and the vestibular mucosa in descending manner [37, 38] .
Schwannomas may occur at any age but is most commonly between the 4 th and 6 th while oral cavity between 2 nd and 4 th decades of life. This was in accordance with our study which revealed that 24 patients (55.8%) were presented between 2 nd and 4 th decades. Concerning sex predominance for tongue base schwannomas, Some authors reported that there was no sex difference [12, 20, 30] , while others claim that there is female predominance (1.6:1) [39] . This was similar to our review that showed higher incidence among females (1.5:1).
They are usually solitary but multifocal lesions have also been reported. Multiple lesions occur in: (1) neurofibromatosis type 1 (NF1) or type 2 (NF2); (2) in schwannomatosis which is the third major form of neurofibromatosis and is characterized by multiple nonvestibular schwannomas with no other signs of NF2 [1] . Nevertheless, the incidence of schwannomas in the setting of NF-1 is very rare. Consequently, a thorough general examination to check for the presence of other characteristic signs of von Recklinghausen's syndrome is not necessary [39, 40] .
Malignant schwannomas are an exceptionally rare. They account for 5% of all soft tissue sarcomas. Of these, only 8-14% are in the head and neck [41] .
Although there is a rare possibility of malignant transformation of a solitary extracranial head and neck schwannoma, it has been reported in one case in the tongue. To support a diagnosis of malignant transformation in benign schwannoma, the following features should be confirmed: (a) the benign schwannoma tumor demonstrates unequivocal malignant foci as manifested by the presence of increased cellularity, numerous mitoses, anaplastic cells, and invasiveness; (b) transitional features between malignant and benign areas can be seen; and (c) no evidence of von Recklinghausen's disease [12, 42, 43] .
Clinically, schwannomas are indistinguishable from other intra-oral slow growing encapsulated smooth submucosal swellings like neurofibromas, granular cell tumor, salivary gland tumors, traumatic fibroma, leiomyomas, rhabdomyomas, lymphangiomas, haemangiomas, epidermoid cysts, lipomas, inflammatory lesions and ectopic lingual thyroid [1, 39, 44] .
Histopathologically, schwannomas are classified into seven subtypes: classical (Verocay), cellular, plexiform, cranial nerve, melanotic, degenerated (ancient), and granular cell schwannoma [45] . The characteristic histological features of schwannomas are: encapsulated; and alternating hypercelullar spindle cell area (Antoni A; densely packed, elongated, palisaded nuclei, spindle, Schwann cells) and hypocelullar round cell area, (Antoni B; small round cells, within a myxoid stroma). Free bands of collagenous hyalinised core between rows of nuclei constitute the Verocay bodies. Vascularity is not a prominent feature, and necrosis and mitotic activity are seldom encountered. Diagnosis can be aided by immunohistochemical markers, for S-100, Leu-7 antigen, vimentin, and glial fibrillary acidic protein which supports the Schwann cell origin of these tumors [12] .
The differentiation between schwannoma and neurofibroma is essential because solitary neurofibroma may be a manifestation of neurofibromatosis which has a 10-15 % lifetime risk of malignant transformation. Such differences entail characteristic histologic findings of prominent collagenous or myxoid stroma, scattered inflammatory cells, positive S-100 staining (30-50%), and variable CD34 positivity [44] .
Radiologically, most schwannomas on CT appear as well-circumscribed, dense, homogeneous softtissue masses which exhibit contrast enhancement.
Calcification or hemorrhage is uncommon, but cystic or fatty degeneration is frequent. The use of CT is less than ideal because it can be limited by bone artifact, especially in smaller lesions. Its true value lies in its ability to determine the amount adjacent bony damage that has occurred secondarily to schwannoma growth. MRI is superior to CT for schwannomas, because of its increased tissue contrast and spatial resolution when compared to CT, not degraded by dental amalgam or the beamhardening artifacts, allows a more precise localization and better visualization of the relations to other structures, as well as a more accurate measurement of tumor size. Most schwannomas appear hypointense or isointense relative to muscle on T1-weighted images, hyperintense on T2-weighted images, and show strong enhancement after contrast administration. Moreover, these tumors usually appear smooth, well demarcated, and do not invade the surrounding musculature [30, 46] .
The goal of surgical therapy is complete pericapsular excision. If the nerve of origin is visualized, an attempt should be made to separate it carefully to preserve function, however, this is sometimes not possible. If this is accomplished, recurrence is rare. Different surgical approaches have been described for tongue base schwannomas. They include trans-oral (robotic surgery, CO2 Laser excision, or using diathermy) [2] [3] [4] [5] [6] [7] [8] [9] 12, [14] [15] [16] [17] 19, [21] [22] [23] [25] [26] [27] [28] [29] 31, 32, 34] , submandibular pull-through [13] , suprahyoid (trans-hyoid) lateral pharyngotomy approaches [18, 20, 24, 30, 33, 34] and midline mandibulotomy and tongue split [10, 11] . In our review, we found that most lesions were excised transoral without any significant intra or postoperative morbidities (76.7%). This could be explained by many advantages characterizing this approach including avoidance of external scar, preservation of sensation and function, earlier swallow rehabilitation and decreased frequency of fistula formation. However, it has the disadvantage of limited exposure and less optimal visualization of deeper structures. Pharyngotomy approach has the advantage of preservation of mandibular continuity, avoidance of lip splitting incision and ability to close defect primarily [30] .
CONCLUSIONS
Despite their rarity, tongue base schwannomas should be included whenever a benign submucosal swelling is suspected. The final diagnosis should be made after histopathological examination supported by immunohistochemical analysis in certain cases. Most lesions could be safely excised via transoral access except those with deep extension towards the floor of the mouth or vallecula; an open approach would be required. The recurrence and malignant transformation are exceptionally very rare.
